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wound Treatment device for attachment to skin 

rrnfis Reference to Related Cases 

For the United States National Stage 
5 Application, this application is a Continuation-in-Part of 
U.S. Serial Number 08/342,741, pending. 

Technical Field 

The invention relates to a wound treatment 
10 device for covering and in some applications heating skin 
lesions, surgical wounds and the like. 

The wound treatment device includes a wound 
cover and optionally a detachable wound heater which 
provide a non- contact wound treatment volume over the 

15 wound area. 

The invention also relates to methods for making 
and using the wound treatment device. 

BACKGROUND OF THE INVENTION 
2 0 One traditional method of treating a wound 

involves the placement of a sterile gauze over the wound 
area and holding the gauze in place with an adhesive tape. 
This type of wound dressing has numerous shortcomings. 
The wound is not fully isolated from the air and can 

2 5 exchange bacteria with the environment. The v gauze can 

adhere to the wound itself interfering with the healing 
process which is undesirable. This traditional form of 
bandage does not control the thermal environment of the 
wound which is also undesirable. 

3 0 Although some forms of wound heaters and non- 

contact wound coverings are known from Veilhan Fr. 
1,527,887 (1969) they are not generally accepted for 
several reasons. For example, wound coverings which 
include a rigid enclosure forming a cavity that covers the 
3 5 wound are usually adhesively attached to the skin of the 
patient with a relatively inelastic material. As a result 
the wound covering is unable to accommodate patient 
motion. Consequently patient motion will cause the rigid 
wound covering to "peel-off" of the patient's skin. The 



WO 96/15745 



PCT/US95/15197 



traditional solution to this problem has been to use a 
more aggressive adhesive tape or the like to more firmly 
attach the wound covering to the skin. This solution to 
the problem results in an uncomfortable bandage. 
5 The traditional wound covering does not permit 

close control over the temperature of the wound area. 
Prior art heated bandages which rely on a non-contact 
enclosure may use point source type heaters which result 
in variations in radiant heat flux depending on the 
10 location of the heater within the enclosure. Therefore 
there is a need for a non- contact bandage which can be 
used to control the environment of the wound and which may 
be reliably and comfortably attached to the skin. 

SUMMARY OF THE INVENTION 
15 The wound treatment device 10 of the present 

invention has an upper wound covering surface displaced 
above the patient's skin surface, and an attachment 
surface lying generally in the plane of the patient's 
skin. Together these two surfaces define an enclosed non- 
20 contact volume over the wound treatment site. 

The wound treatment device 10 may be divided 
into three separate parts for the purpose of description. 
These parts are an attachment portion 12, a wound 
treatment portion 14, and a transition portion 16. Each 
25 portion is designed to serve a separate function. 

The attachment portion 12 is used to connect the 
wound treatment device 10 to the skin of a patient. The 
attachment portion 12 will usually be formed as an annular 
attachment rim. An adhesive will typically be placed on 
3 0 the attachment rim to couple the wound treatment device 10 
to the patient. The attachment portion .12 lies near the 
patient's skin and defines a so called first plane. 

The wound treatment portion 14 of the wound 
treatment device 10 is illustratively an assembly which 
35 includes a standoff 15 which rises above the patient's 
skin surface, and a wound cover 20 which spans the open 
portion of the standoff 15. The standoff 15 helps to 
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define the vertical extent or dimension of the wound 
treatment device 10 and helps to define the location of a 
second plane which is used to describe the geometry of the 
device. Thus the wound treatment portion 14 includes a 
standoff 15 and a wound cover 20 which together define 
both a . wound treatment, volume 24 and a wound treatment 
area 26 . 

The wound treatment volume 24 is located over 
the surface of the wound. The atmosphere in this wound 
treatment volume 24 can be controlled by the wound 

treatment device 10. 

In use the wound treatment area 26 is defined on 
the patient surface 18 under the wound treatment portion 
14, and will typically be centered over the lesion or 
15 wound. 

The transition portion 16 connects the 
attachment portion 12 to the wound treatment portion 14. 
This transition portion 16 improves the comfort and 
utility of the wound treatment device when the patient 
moves and stretches the wound treatment device 10. This 
stretching causes the total projected area of the wound 
treatment device 10 to increase and the shape of the wound 
treatment device 10 to change. In practice, the bulk of 
the patient motion is accommodated by the compliance of 
25 the transition- portion 16. As a consequence, the 
transition portion projected area 17 increases. The 
standoff Of wound treatment portion 14 rests gently on the 
patient's" skin and it may twist to accommodate patient 
motion tfius producing a device which conforms to the 
30 contour of the patient's body. However since the standoff 
can slide along the patient's skin there is no substantial 
change in the projected wound treatment area 28 due to 
patient motion. During patient motion the attachment 
portion 12 remains affixed to the surface of the patient 
35 and is easily deformed by body motion because of its 
relatively small area. Consequently the attachment 
portion projected area 40 may undergo a slight increase in 
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area as the attachment portion 12 moves with the 
underlying skin. Throughout this motion the second shaped 
surface is supported above the patient's skin surface and 
can be used to support a detachable heater 32 which can 
, he at the wound surface. A switch may also be provided to 
reduce power supplied to the wound treatment device 10 if 
the device is crushed in to contact with the wound. 

oo TBF nESCPTPTTON OF IHB DRAWINGS 
The various figures of the drawing depict 
illustrative and exemplary forms of the wound treatment 
device 10. Throughout the several views, identical 
reference characters represent similar or equivalent 

structures wherein: 
5 FIG. 1 is a perspective view of a first 

embodiment of the wound treatment device; 

FIG. 2 is a schematic view of projected areas; 
FIG 3 is a schematic view of projected areas; 
FIG. 4 is a perspective view of a detachable 

, . aHnn with a first embodiment of the wound 
20 heater in combination witn. a curst 

treatment device; 

FIG. 5 is an exploded view of the first 

embodiment of the wound treatment device; 

FIG. 6 is an exploded view of the second 
25 embodiment of the wound treatment device; 

FIG 7 is a perspective view of a heater system, 
FIG. 8 is an electrical schematic of a pressure 
sensitive switch for a heater system; 

.FIG. 9A is an exploded view of a pressure 
sensitive switch incorporated into a wound treatment 



30 

device ; 



35 



FIG. 9B is a view of a portion of the pressure 

sensitive switch; passive 
FIG. 10 is a perspective view of a passive 

heater embodiment of the wound treatment device; 

FIG. 11A is a schematic drawing depicting an 
alternate geometry for the transition portion; 
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FIG. 11B is a schematic drawing depicting an 
alternate geometry for the transition portion; 

FIG. 11C is a schematic drawing depicting an 
alternate geometry for the transition portion; 
5 FIG. 11D is a schematic drawing depicting an 

alternate geometry for the transition portion; 

FIG. 12A is . a schematic drawing depicting 
functional relationships between several elements of the 
invention; 

: io FIG. 12B is a schematic drawing depicting 

functional relationships between several elements of the 
invention; 

FIG. 13A is a schematic drawing depicting 
functional relationships between several elements of the 
15 invention; ^ 

FIG. 13B is a schematic drawing depicting ^ 
functional relationships between several elements of the 
invention; 

FIG. 14A is a schematic drawing depicting 
20 functional relationships between several elements of the 
invention; 

FIG. 14B is a schematic drawing depicting 
functional relationships .ibetween several elements of the 
invention; 

25 FIG. 15 is a perspective view of an alternate 

version of the wound treatment device; 

' FIG. 16 is a perspective view of an alternate 
version of the wound treatment device; 

* FIG. 17A is a perspective view of an alternate 
3 0 version of the wound treatment device with a heater; 

FIG. 17B is a perspective view of an alternate 
version of the wound treatment device with a heater; 

FIG. 17C is a perspective view of an alternate 
version of the wound treatment device; 
35 FIG. 18 is a perspective view of an alternate 

version of the wound treatment device with a heater; 
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FIG. 19A is a perspective view of an alternate 
version of the wound treatment device with a heater; 

FIG. 19B is a perspective view of an alternate 
version of the wound treatment device with a heater; 
5 FIG. 20A is a perspective view of an alternate 

version of the wound treatment device with a heater; 

FIG. 20B is a perspective view of an alternate 
version of the wound treatment device with a heater; 

FIG. 21A is a perspective view of an alternate 
10 version of the wound treatment device with a heater; 

FIG. 21B is a perspective view of an alternate 
version of the wound treatment device- with a heater; 

FIG. 22A is a perspective view of an alternate 
version of the wound treatment device with a heater; and 
15 FIG. 22B is a perspective view of an alternate 

version of the wound treatment device with a heater. 

DETAILED DESCRIPTION 
FIG. 1 is a perspective view of the v/ound 
20 treatment device 10 applied to a patient's skin surface 
18. A coordinate system 11 is depicted on the patient's 
skin surface 18 and it defines X,Y and Z directions. The 
attachment portion 12 is formed as an planar rim or 
flange. This element is attached to the patient's skin 
25 with an adhesive and it lies in a first XY plane. In this 
first embodiment of the wound treatment device 10 the 
transition portion 16 is integrally formed with the 
attachment portion 12. The transition portion 16 rises 
vertically from the skin surface in the Z direction to 
30 connect to the wound treatment portion 14. In this 
embodiment the wound treatment portion 14 has a 
transparent planar wound cover 20 which allows one to see 
the wound treatment area 28. The wound cover 20 is 
supported above the first XY plane by a foam ring standoff 
35 15. The planar wound cover 20 lies in a second XY plane 
that is vertically displaced along the Z-axis by the foam 
ring standoff 15 from the first XY plane. The wound cover 
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20 and foam ring standoff 15 together form the wound 
treatment portion 14. The region over the wound treatment 
area 28 is called the wound treatment volume 24. 

In this figure the wound treatment device 10 has 
been applied to a patient's skin and is in a relaxed 
state. In this unstressed state one can see the outer 
periphery 22 of the attachment portion 12. The inner 
periphery 23 is shown by a crease in the structure where 
it connects to the transition portion 16. 

FIG. 2 and FIG. 3 should be considered together. 
Together they show the influence of patient motion on the 
wound treatment device 10. Both FIG. 2 and FIG. 3 are top 
views of the wound treatment device 10 of FIG. 1 with the 
various portions of the wound treatment device 10 
15 projected onto the first XY plane. 

In FIG. 2 the wound covering is shown in a 
relaxed and un- stretched state having a nominal total 
projected area 27. The projected wound treatment area 28 
is shown at the center of the wound treatment device 10. 
20 The outline of the foam ring standoff 15 may be seen as 
the Crosshatch area bounded by exterior perimeter 25 of 
the foam ring standoff 15, and the interior perimeter 26 
of the foam ring standoff 15. The transition portion 
projected area 17 is shown in the figure bounded by the 
25 inner periphery 23 of the attachment portion 12, and the 
interior perimeter 26 of the foam ring standoff 15. The 
attachment portion projected area 40 is shown as the cross 
hatched area bounded by the outer periphery 22 and the 
inner periphery 23 of the attachment portion 12. 
30 FIG. 3 shows the wound treatment device 10 

stretched along the X-axis by patient motion. In 
comparison to FIG. 2 the overall or total projected area 
27 of the wound treatment device 10 has increased. The 
attachment portion projected area 40 has increased 
3 5 slightly as the attachment portion moves with the 
underlying skin. The projected wound enclosure area 28 is 
essentially unchanged in area since in this embodiment the 
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foam ring standoff 15 is free move against the skin. The 
largest percentage area change occurs in the transition 
portion projected area 17. As the wound treatment device 
10 deforms in response to patient motion the transition 
5 portion is compliant and pays out material permitting the 
majority of the total projected area 27 increase to be 
accommodated primarily by the transition, portion projected 
area 17 . 

FIG. 4 shows a detachable heater 32 positioned 
10 for insertion into a pocket formed by pocket cover 21. 
Pocket cover 21 is bonded to the wound cover 20 and is 
sized to retain the heater 32. The foam ring standoff 15 
and wound cover 20 serve to stabilize the shape of the 
wound treatment device while the transition portion 
15 accommodates patient motion. Consequently the heater is 
reliably and comfortably positioned above the wound 
surface. In general it is desirable to use a planar 
heater 32 which has a constant heat output per unit area. 
This form of heater results in a more uniform flux of 
20 radiant energy applied to the wound. And the amount of 
heat supplied to the wound area is largely independent of 
the height of the heater 32 above the wound surface. 

FIG. 5 is an exploded view of the first 
embodiment of the wound treatment device 10. The 
25 attachment portion 12 and transition portion membrane 36 
are formed as a unitary composite shell 38. The composite 
shell may be vacuum formed from closed cell polyolefin 
foams such as Volara-6AS, which is a polyethylene material 
as sold by Illbruck Inc. of Mpls MN. It should be 
30 apparent that . many other materials may be substituted 
within the scope of the invention. The foam ring standoff 
15 may be die cut from foam sheeting of a reticulated 
polyurethane foam. The absorbency of the foam as well as 
its mechanical properties can be tailored to the 
35 particular wound treatment application. For example, the 
foam standoff may be impregnated with a medicament such as 
an antibiotic; . antifungal; or antimicrobial material. It 
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may also be desirable to supply a deodorant material or 
nitric oxide releasing material from the foam standoff. 
The wound cover 20 and wound pocket 21 may be made from a 
thin film of polyethylene. In general, the composite 
5 shell should be sufficiently self supporting so that when 
the wound treatment device 10 is removed from its release 
liner the wound treatment portion 14 is held up or 
supported by the shaped flexion joint of the transition 
portion membrane 36, and some effort is required to evert 
10 the composite shell and turn it inside out. This behavior 
defines the self supporting feature which causes the foam 
ring standoff 15 to ..lie gently against the skin even when 
the wound treatment device 10 is upside down. For larger 
wound ' coverings it may be desirable to apply a tacky 
15 adhesive to the patient . contact surface of the standoff. 

FIG. 6 is an ■: exploded view of the second 
embodiment of the wound treatment device 10. The 
attachment portion 12 and transition portion membrane 3 6 
are formed as a unitary composite shell 38. In this 
20 embodiment the wound . treatment volume is formed by a 
serrated cup standoff 34. This member made be made from 
a more rigid polymeric material such as polyethylene or 
the like. The serrations typified by serration 44 permit 
the serrated cup to flex and accommodate patient motion. 
25 This embodiment shows a release liner 42 coupled to the 
attachment portion 12 of the composite shell 38 with an 
adhesive 46. In this embodiment the pocket cover 21 is 
bonded to the composite shell 38. 

FIG. 7 depicts, a power supply to permit the 
30 ambulatory use of the- heated versions of the wound 
treatment device. A collection of battery cells may be 
wired together to form the power supply 48 which may be 
conveniently attached to a belt 49. A suitable cable 50 
may be used to conduct power to the heater 32. In many 
35 instances it may be desirable to cut off power to the 
heater if the wound treatment device is collapsed against 
the wound to prevent overheating of the wound surface. 
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PIG. 8 shows a schematic representation of a 
touch switch which may be incorporated directly into the 
detachable heater 32. The heater 32 includes a continuous 
resistive heating coil 51. A conductive membrane 52 is 
5 arranged near the coil 51 so that it may "short out- 
segments or portions of the coil 51. In use power to the 
coil is completely turned off by pressure applied to the 
entire touch sensor 53 . 

FIG. 9A shows an exploded version of the heater 
10 32 which incorporates a touch switch of the type described 
schematically in FIG. 8. The switch cover 45 has a 
conductive membrane which is located over the conductive 
pattern of the heating coil 51. It is held in position 
with an adhesive band 54 . FIG. 9B shows the underside of 
15 the switch cover 45 showing a number of discrete 
insulation bumps typified by bump 47 which serve to space 
and support the conductive membrane 52 above the heating 
coil pattern 51. Pressure supplied to the switch cover 
inactivates the heater coil 51. 

FIG. 10 shows a an accessory device 55 or cover. 
This may take the form of a passive heater with a 
reflective surface facing the wound. The accessory device 
may also take the form of a mapping grid where a grid work 
of lines is positioned on a transparent card to permit 
25 tacking of. the wound healing process. 

FIG 11A through FIG. 11D should be considered 
together. These drawings facilitate a description of 
connection structures of the invention and represent 
several alternative connection geometries. In general to 
30 accommodate patient motion the transition portion pays out 
stored material to increase the projected area of the 
transition portion. Each of these drawings represents a 
mechanical schematic cross section of a wound treatment 
device 10 in the XZ plane. In each figure the wound 
35 covering is in the relaxed state. 

FIG. HA shows a schematic view of a ring 
standoff 15 extending from a first plane 56 to a second 
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• plane 58. The transition portion 16 has a transition 
portion membrane 60 which is coupled to the attachment 
portion 12 by a first flexible connection 62 formed at the 
intersection of the attachment portion 12 and the 
5 transition portion 16. The transition portion membrane 60 
is connected to the treatment portion at a second flexible 
connection 64 which is formed at the intersection of the 
transition portion 16 and the wound treatment portion 14. 
The wound treatment portion 14 is generally a cylindrical 
10 cup shaped structure defining a wound treatment area on 
the patient skin surface. The minimum interconnection 
distance 66 is depicted as a dashed line extending from 
the first flexible connection 62 to the second flexible 
connection 64. The length of this minimum interconnection 
15 distance 66 can be used to characterize the "length" of 
the transition portion membrane 60. For many embodiments 
of the invention the length of the transition portion 16 
between the first flexible connection 62 and the second 
flexible connection 64 is greater than the length of the 
20 straight line drawn between these points. This 
relationship is true for many embodiments of the wound 
treatment device when they are in the relaxed or 
unstressed position. It should be noted that the vertical 
distance between the first plane 56 and the second plane 
25 58 represents a minimum value for the minimum 
interconnection distance 66. In the XY plane the first 
flexible connection 62 forms a first perimeter 61 and a 
second perimeter 63. In the embodiment depicted in FIG. 
11A the first perimeter '61 is larger than the second 

30 perimeter 63. 

FIG. 11B is a mechanical schematic diagram which 
represents a cross section of another embodiment of the 
wound treatment device 10 with an alternate connection 
geometry. In this drawing the wound cover 20 extends 

3 5 radially beyond the wound treatment volume 24 so that the 
second perimeter 68 is greater than the first perimeter 
71. This generates a reflex transition portion 74 
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• construction which may be adopted to increase the "length" 
and amount of material: in the reflex transition portion 
74. 

FIG. 11C shows a construction where the first 
5 perimeter 76 and the second perimeter 78 have 
approximately the same value and are both concentric with 
the axis 90. This construction can produce an undulated 
transition portion 77. Once again the length of the 
undulated transition portion 77 exceeds the length of the 
10 line 65 between the - first perimeter 78 and the second 

perimeter 76 . 

FIG. 11D shows a hemispheric shell 70 as the 
wound treatment portion 14 . In this embodiment the second 
perimeter 80 is a single attachment point generally 
15 concentric with the axis 90. In this embodiment the first 
perimeter 81 has a length which greatly exceeds the second 
perimeter 80 length. This construction forms a 
hemispheric transition portion 79 which has a length which 
exceeds the linear distance between the second perimeter 
20 80 and the first perimeter 81 along the line 85. 

Although the various geometries vary in detail 
it is preferred to form the transition portion from a 
resilient material which is generally self-supporting, yet 
sufficiently flexible so that it acts as a compliant hinge 
25 mechanism. This flexibility prevents the transfer of 
shearing force from the wound treatment portion 14 to the 
attachment portion 12 of the wound treatment device 10 and 
visa versa. With the geometries set forth in FIG. 11A 
through FIG. 11D the transition portion of the wound 
30 treatment device 10 forms a shaped flexion joint or formed 
expansion . joint which stores "material" in a pleat, 
convolution or bellows or the like. - This type of 
structure provides a means for expanding the size of the 
transition portion to minimize the transfer of forces from 
35 the attachment portion 12 to the wound treatment portion 
14 . 
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? M13 
FIG. 12A. through FIG. 14B should be considered 
together. In these embodiments of the invention the 
standoff structure reduces in height to result in the 
increased transition portion area during the stretching of 
the wound treatment device. 

FIG. 12A shows a part of a wound treatment 
device having a foam ring standoff 15 which is shown in 
the unstressed or relaxed state. In this instance the 
transition portion projected area 17 is proportional to 
dimension 88. In FIG. 12B the wound treatment device has 
been stretched and the height of the foam ring standoff 15 
is reduced in the Z direction which has increased the 
transition portion projected area as represented by 

dimension 91. 

FIG. 13A shows a part of a wound treatment 
device having a serrated cup standoff 34 which is shown in 
the unstressed or relaxed state. In this instance the 
transition portion projected area 17 is proportional to 
dimension 98. In FIG. 13B the wound treatment device has 
been stretched and the height of the serrated cup standoff 
34 is reduced in the Z direction. The serrated wall 
sections splay out to permit the height reduction which 
has increased the transition portion projected area as 
represented by dimension 99. 

FIG. 14A shows a part of a wound treatment 
device having a foam ring standoff 15 which is shown in 
the unstressed or relaxed state. However in this 
construction the attachment portion 12 and transition 
portion membrane 96 lie entirely in the first plane 56. 
30 In this instance the transition portion projected area 17 
is proportional to dimension 94. In FIG. 14B the wound 
treatment device has been stretched and the height of the 
foam ring standoff 15 is reduced in the Z direction. This 
height reduction which has increased the transition 
35 portion projected area is represented by dimension 92. 

FIG. 15 shows a version of the wound treatment 
device 10 which includes a dome shaped or hemispheric 
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* wound cover 19, At least a portion of this device lies in 
the second XY plane 58... 

FIG. 16 shows a version of the wound treatment 
device 10 which includes a releasable and resealable wound 
5 cover 20. To facilitate access to the wound the wound 
cover 20 may have a tab 29 located at the periphery of the 
wound cover 20. In general a reusable adhesive 30 may be 
applied to the periphery of the wound cover 20 as well to 
allow the cover to be releasable attached to the standoff 
10 15 structure or composite shell 38. 

FIG. 17A shows a releasable* wound cover 
incorporating a heater pocket cover 21. In use the 
resealable wound cover 20 and pocket cover 21 forms a 
space for the heater 32. 
15 FIG. 17B shows that one advantage of the 

resealable and removable construction is that the opening 
for the heater may be shifted without removing or 
repositioning the wound treatment device 10. 

FIG. 17C shows a wedge shaped wound treatment 
20 device 10. A line 31 in the XY plane 11 of the attachment 
portion 12 intersects with a line 33 which lies across the 
top of the standoff 15. . These tow lines may meet a point 
3 5 in space as seen in the drawing. 

FIG. 18 shows a an alternate method of attaching 
25 the planar heater 32 to the wound cover 20. In this 
embodiment the heater ,has a hook or loop material 3 7 
attached to the edge of the. heater 32 and the 
complimentary loop or hook material 3 9 is attached tot he 
composite shell 38. In this embodiment the wound cover 
30 heed not be accessible to reorient the heater 32. It 
should be appreciated that an adhesive may be used to 
attach the heater as well. 

FIG. 19A is a perspective view of an alternate 
version of the wound treatment device with a heater. In 
3 5 this embodiment the heater 83 is dome shaped to conform to 
the shape of the wound cover 84. complimentary loop and 
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• hook material 37 and 39 may be used for releasable 
attachment to the wound treatment device. 

FIG. 19B is a perspective view of an alternate 
version of the wound treatment device with a heater 
5 attached to the wound treatment device with an adhesive or 
the like. In this embodiment a resistive heater grid is 
formed in the cover to generate heat in response to 
electrical energy applied trough leads 50. 

FIG. 20A is a perspective view of an alternate 
10 version of the wound treatment device with a dome shaped 
heater 86. In this embodiment the heater 86 has a 
collection of independent parallel connected resistive 
loops typified by loop 87. In use the resistance of the 
loop is selected to ensure that the radiated heat is 
15 uniform as measured at the wound surface. 

FIG. 20B is a perspective view of an alternate 
version of the wound treatment device with a dome shaped 
heater 86 attached to the wound treatment device 10. 

FIG. 21A is a perspective view of an alternate 
20 version of the wound treatment device with a dome shaped 
heater 89. In this embodiment a heater wire is coiled to 
provide the heater element. 

FIG. 21B is a perspective view of an alternate 
version of the wound treatment device with a dome shaped 
25 heater 89. In use the coil spacing indicated by dimension 
87 can be adjusted to provide uniform heating of the wound 
area. 

FIG. 22A is a perspective view of a wound 
treatment device 10 having two complimentary pockets shown 
30 as pocket 97 and pocket 95 which cooperate with tab 83 and 
tab 75 formed on the heater 32. 

FIG. 22B is a perspective view-which shows tab 
75 and tab 83 inserted into the complimentary pockets 95 
and pocket 97 to position and retain a planar heater 
35 structure. 

Having thus described the invention it should be 
apparent that numerous changes may be made without 
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/ departing from the scope. of the invention as defined by 
the claims . *b in?-** ■ 
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WHAT IS CLAIMED IS: 

lt a wound treatment device for attachment to a 

patient's skin surface and for accommodating stretching 
motion of said patient's skin surface from a first 
nominally relaxed state to a second stretched state, said 
wound treatment device comprising: 

a wound attachment portion lying in contact with 
said patient's skin surface, said patient's skin surface 

defining a first plane; 

a wound treatment portion defining a wound 
treatment area on said patient's skin surface, and 
defining a non- contact wound treatment volume over said 
wound treatment area; 

said wound treatment portion including a 
standoff extending, from said first plane to a second 
plane ; 

a transition portion for coupling said 
attachment portion to said wound treatment portion, said 
transition portion including a membrane connected to said 
attachment portion proximate said first plane and 
connected to said standoff; 

whereby, said attachment portion projected onto 
said patient's skin surface defines a projected attachment 
area ; 

said wound treatment portion projected onto said 
patient's skin surface defines a projected wound treatment 
area ; 

said transition portion projected onto said 
patient's skin surface ..defines a projected transition 

portion area; 

said wound covering having a nominal total 
projected area corresponding to said first relaxed state 
and having an increased total projected area corresponding 
to said second stressed state wherein said total projected 
area is increased over said nominal total projected area; 

and said increased total projected area results 
from compliance of said transition portion. 
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2 . The wound treatment device of claim 1 wherein 

said standoff terminates at said second plane and said 
second plane being parallel to said first plane. 

3 The wound treatment device of claim 1 wherein 
said standoff terminates at said second plane and said 
second plane being not parallel to said first plane. 

4 The wound treatment device of claim 1 wherein 
said increased total projected area results from 
compliance of said transition portion while said wound 
treatment area remains substantially unchanged. 

5 The wound treatment device of claim 1 wherein 
said increased total projected area results primarily from 
compliance of said transition portion and secondarily to 
compliance of said attachment portion. 

6 The wound treatment device of claim 1 wherein 
said increased total projected area results primarily from 
compliance of said transition portion and secondarily to 
compliance of said attachment portion, while said wound 
treatment area remains substantially unchanged. 

7 . The wound treatment device of claim 1 wherein 

said transition portion comprises: 

a shaped flexion joint membrane coupled to said 
attachment portion at a first connection, said first 
connection proximate said first plane, and connected to 
said standoff at a second connection, said second 
connection proximate said second plane; 

whereby, the linear distance between said first 
connection and said second connection, defines a minimum 
interconnection distance; 

said shaped flexion joint membrane extending 
between said first connection and said second connection, 
and having a curvilinear length which exceeds said minimum 
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• interconnection distance when said wound treatment device 
is in said relaxed state; 

whereby, said increased total projected 
transition portion area results from extension of said 
curvilinear length of said shaped flexion joint membrane. 

8 T he wound treatment device of claim 5 wherein 

said transition portion comprises: 

a shaped flexion joint membrane coupled to said 
attachment portion at a first connection, said first 
connection proximate said first plane, and coupled to said 
standoff portion at a second connection, said second 
connection proximate said second plane; 

whereby the linear distance between said first 
connection and said second connection, defines a minimum 
interconnection distance; 

said shaped flexion joint membrane extending 
between said first connection and said second connection, 
and having a curvilinear length which exceeds said minimum 
interconnection distance- 
whereby said increased total projected 
transition portion area results from extension of said 
curvilinear length of said shaped flexion joint membrane 
and reduction of height of said standoff. 

9 The wound treatment device of claim 5 wherein 

said transition portion comprises: 

a relatively inelastic membrane connected to 
said standoff proximate said second plane, and connected 
to said attachment portion proximate said first plane; 

whereby said increased total projected 
transition portion area results primarily from reduction 
of height of said standoff. 



10. The wound treatment device of claim 6 wherein 

said transition portion comprises: 
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a relatively inelastic membrane connected to 
said standoff proximate said first plane, and connected to 
said attachment portion proximate said first plane; 

whereby said increased total projected 
transition portion area, .results primarily from reduction 
of height of said standoff. 

lls The wound treatment device of claim 1 wherein 

said wound treatment portion comprises: 

a polymeric foam ring having an interior wall 
and having an exterior wall, each of said walls extending 
from said first plane to said second plane; 

a wound cover spanning at least the distance of 
said interior wall. j forming a closed wound treatment 
volume . :■■ r*i 

!2. The wound treatment device of claim 11 wherein 

said wound cover, .is coupled to said wound treatment 
portion by an adhesive.; h 

13 m The wound treatment device of claim 11 wherein 
said wound cover is coupled to said wound treatment 
portion by a reusable adhesive; 

whereby said- wound cover can be removed and 
repositioned on said foam ring thereby permitting access 
to said wound area, 

14 m The wound treatment device of claim 11 wherein 
said wound cover is coupled to said wound treatment 
portion by a reusable adhesive; 

whereby said wound cover includes a grip tab for 
facilitating removal and repositioning of said wound cover 
on said foam ring thereby permitting access to said wound 
area. 
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15 The wound treatment device of claim 11 wherein 

said wound cover is coupled to said wound treatment 
portion by a hook and loop material; 

whereby said wound cover can be removed and 
repositioned on said foam ring thereby permitting access 
to said wound area. 

16. The wound treatment device of claim 1 wherein 
said wound treatment portion comprises: 

a polymeric foam ring having an interior wall 
and having an exterior wall, each of said walls extending 
from said first plane to said second plane; 

a wound cover having at least a portion lying in 
said second plane and spanning at least the distance of 
said interior , wall ;» forming a closed wound treatment 
volume . 

17. The wound treatment device of claim 1 wherein 
said wound treatment portion comprises: 

a polymeric foam ring having an interior wall 
and having an exterior wall, each of said walls extending 
from said first plane to said second plane; 

a wound cover lying in substantially in said 
second plane and spanning at least the distance of said 
interior wall forming a closed wound treatment volume. 

18. The wound treatment device of claim 11 wherein: 
said polymeric foam ring is made from 

polyureathane . 

19. The wound treatment device of claim 11 wherein: 
said polymeric foam ring is made from a 

reticulated polyurethane . 

20. The wound treatment device of claim 11 wherein: 
said polymeric foam ring is impregnated with a 

medicament for release into said wound treatment volume. 
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21 The wound treatment device of claim 11 wherein: 

said polymeric foam ring is impregnated with a 
medicament, said medicament released into said wound 
treatment volume by the application of heat to said wound 
treatment volume. , 

22. The wound treatment device of claim 11 wherein: 
said polymeric ■ foam ring is impregnated with a 

deodorant . • 

23. The wound treatment device of claim 20 wherein: 
said medicament , is an antimicrobial material. 
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The wound treatment device of claim 20 wherein: 
said medicament is an antibiotic material. 

The wound treatment device of claim 20 wherein: 
said medicament releases nitric oxide. 



26. The wound, treatment device of claim 1 wherein 

said wound treatment portion comprises: 

a polymeric . cup having a wall, said wall 
extending from said first plane to said second plane, said 
wall defining a standoff; 

said polymeric cup having a unitary cover 
section lying at least partially in said second plane, 
said polymeric cup v defining and enclosing a wound 
treatment volume. it ! 

27. The wound treatment device of claim 26 wherein 
said polymeric cup wall is serrated to increase the 
flexibility of said cup wall. 

28. a wound treatment device for attachment to a 
patient's skin surface said wound treatment device 
comprising: 
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a wound attachment portion lying in contact with 
said patient's skin.^surf ace, said patient's skin surface 
defining a first plane; 

a standoff extending from said first plane to a 
second plane defining a wound treatment volume over a 
wound treatment area; said wound treatment area lying in 
said first plane; 

a heater positioned by said standoff for 
radiating heat onto said wound treatment area; 

said heater having an active area, said active 
area radiating heat substantially uniformly as measured at 
said wound treatment-area? 

29. The wound treatment device of claim 28 wherein 

said heater has a substantially planar surface having one 
or more resistive heating elements arranged to radiate 
heat into said wound treatment volume. 

30 9 The wound treatment device of claim 2 8 wherein 

said heater active area extends transversely across at 
least the center of said wound treatment area. 

31. The wound treatment device of claim 28 wherein 
said heater has a substantially dome shaped surface having 
one or more resistive heating elements arranged to radiate 
heat into said wound treatment volume. 

32. A wound treatment device for attachment to a 
patient's skin surf ace- said wound treatment device 
comprising : 

a wound attachment portion lying in contact with 
said patient's skin surface, said patient's skin surface 
defining a first plane; 

a standoff having a polymeric foam ring, 
extending from said first plane to a second plane defining 
a wound treatment volume over a wound treatment area, said 
wound treatment area lying in said first plane; 
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a heater positioned by said standoff for 
radiating heat onto said wound treatment area. 

33. The wound covering of claim 32 wherein said 

heater radiates heat which is essentially uniform across 
said wound treatment .. area, as measured at said wound 
treatment area. 

34 _ The wound treatment device of claim 28 further 

comprising: 

a transition portion connected to said standoff 
and connected to said attachment portion. 

35. The wound treatment device of claim 28 further 
comprising: 

a wound cover, portion connected to said standoff 
portion. :" .>:t ! 

36. The wound treatment device of claim 35 wherein 
said standoff terminates . at a second plane which is 
parallel to said first : plane. 

37. The wound treatment device of claim 3 5 wherein 
said standoff terminates at a second plane which is not 
parallel to said first plane. 

38. The wound treatment device of claim 35 wherein 
said wound cover is an openable and resealable heater 
spanning said standoff portion. 

39 The wound treatment device of claim 3 5 

further comprising: 

a pocket formed proximate said wound cover 
portion for receiving and retaining said heater above said 
wound treatment area. 
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40. The wound itreatment device of claim 35 further 

comprising : 

a hook an loop material proximate said wound 
cover portion for receiving and retaining said heater 
above said wound treatment area. 

The wound . treatment device of claim 35 further 
comprising: 

an adhesive material for coupling said wound 
cover portion to said wound treatment device for receiving 
and retaining said heater above said wound treatment area. 

42 . The wound treatment device of claim 35 further 
comprising : 

an adhesive material for coupling said wound 
cover to said wound treatment device for releasably 
receiving and retaining said heater above said wound 
treatment area.. . -civ b .1: 

43. The wound treatment device of claim 35 further 
comprising: 

a hook an loop material proximate said standoff 
for receiving and retaining said heater above said wound 
treatment area. ?■ 

44 9 The wound treatment device of claim 35 further 

comprising : 

an adhesive material located proximate said 
periphery of said standoff for receiving and retaining 
said heater above said wound treatment area. 

45 , The wound treatment device of claim 35 further 

comprising: 

an adhesive material located proximate said 
periphery of said standoff for releasably receiving and 
retaining said heater .above said wound treatment area. 
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f The wound [treatment device of claim 28 further 

comprising : 

a switch located on said wound treatment device 
and coupled to said heater for turning off said heater 
when pressure is applied to said switch. 

47> The wound treatment device of claim 28, further 

comprising: 

a switch located on said heater for turning off 
said heater when pressure; is applied to said switch. 

48. The wound treatment device of claim 28 further 

comprising: ■ . -v 

a sequencer coupled to said heater for 
periodically activating . said planar heater for the 
treatment of said wound treatment area. 

49- The wound treatment device of claim 2 8 further 

comprising: 

an adjustable temperature controller coupled to 
said heater for setting the heater temperature for the 
treatment of said wound .treatment area. 

50 m a wound treatment device for attachment to a 

patient's skin surface said wound treatment device 
comprising: 

a wound attachment portion lying in contact with 
said patient's skin surface, said patient's skin surface 
defining a first plane; 

a standoff extending from said first plane to a 
second plane said standoff defining a wound treatment 
volume over a wound treatment area; 

a transition portion connected to said standoff 
and connected to said attachment portion; 

a heat reflector located proximate said standoff 
for reflecting heat onto said wound treatment area. 
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51# The wound treatment device of claim 50 wherein 

said heat reflector is releasably attached to said 
standoff forming a wound , covering . 

52. The wound treatment device of claim 50 wherein 

said heat reflector ■ is . attached to said standoff with a 
loop and hook material . 

53 # The wound treatment device of claim 50 wherein 

said heat reflector is ^attached to said standoff with an 
adhesive material. 

54 m The wound treatment device of claim 50 further 

comprising: 

a wound cover spanning said standoff including 
a pocket to receive said heat reflector. 

55 m The wound treatment device of claim 47 wherein: 

said switch comprises a switch membrane 
positioned proximate said heater for disconnecting 
sections of said heater .in response to pressure supplied 
to said switch membrane . 

56. The wound treatment device of claim 28 further 

comprising: 

a power source connected to a belt for 
connection to said heater -for ambulatory use of said wound 
treatment device. 

57 t a method of making a wound treatment device 

comprising the steps of: 

forming a unitary cup shaped member having an 
attachment portion and having a transition portion and 
having a wound treatment portion; 

removing an area of said cup member forming a 

window zone; 

attaching a wound cover to said window zone; 
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positioning and attaching a wound enclosure ring 
proximate said wound cover; 

adhesively . applying a release liner to said 
attachment portion. 

58. A method of ; treating a wound comprising the 
steps of : 

i) enclosing the wound with a non-contact wound 
treatment device; 

ii) positioning a heat reflector above said 

wound . 

59. a method of .treating a wound comprising the 
steps of: 

i) enclosing the wound with a non- contact wound 
treatment device; 

ii) positioning a heater above said wound, said 
heater of the type generating a substantially uniform heat 
distribution across said wound. 

60. a method ..of treating a wound comprising the 
steps of : 

i) enclosing the wound with a flexible and 
conformal non- contact wound treatment device; 

ii) positioning a heater above said wound. 

61. A method of treating a wound comprising the 
steps of: 

i) enclosing the wound with a flexible and 
conformal non-contact wound treatment device; 

ii) positioning a heat reflector above said 

wound . 
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FIG. 6 
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FIG. 11D 
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FIG. 19A 



FIG. 19B 
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FIG. 20B 
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